Background: One of the side effects of orthodontic treatment is pain this lead to discourage patients from treatment. The aim of this study to estimate and compare the effect of preoperative use of Meloxicam and Mefenamic acid drug on pain experienced after separator placement in orthodontic patients. Materials and Methods: Thirty patients aged between 17 and 26 years who claimed to undergo orthodontic treatment with fixed appliance were participate in this double-blind, prospective study. They were randomly distributed into three experimental groups, 10 for each group as follow: group A; administration of starch capsules, group B; administration of 500 mg mefenamic acid, and group C; administration of 7.5 mg meloxicam; medications were administered 1 hour before separator placement. The pain was recorded by the patients on a linear and graded Visual Analogue Scale (VAS) at time intervals of 2 hours, 6 hours, nighttime on the day of appointment, 24 hours after the appointment, and 48 hours after the appointment during each of these four activities: (chewing, biting, fitting front teeth, and fitting back teeth).
INTRODUCTION
Approximately 90% of the Orthodontic patients report pain [1] , making it the most commonly reported detrimental effect of Orthodontic treatment and the greatest reason for wanting to discontinue or avoid orthodontic care [2.3] Pain is caused by some tissue changes. These tissue changes in orthodontic treatment are caused by the compression of periodontal ligament and alteration of blood flow to the tooth, resulting in releasing chemical mediators like prostaglandins [ 4, 5, 6] .
It has been claimed that degree of pain experienced by patient varies based on gender, age, patient anxiety level, and emotional stress [1, 6, 7, 8] . When compared with the pain associated with extractions, both the incidence and severity of orthodontic pain is perceived to be greater [6, 9] The conventional nonsteroidal anti-inflammatory drugs (NSAIDs) like Mefanamic acid, ibuprofen, piroxicam, aspirin and naproxen sodium produce their analgesic, antipyretic and anti-inflammatory effect by blocking the production of prostaglandins through inhibiting the other isoforms of cyclooxygenase (COX) enzyme [10] these medications are called nonselective COX inhibitors, since they block both COX 1 and COX 2 isoforms [11] . Meloxicam is one of most popular relatively selective COX 2 inhibitors used in the treatment of acute and chronic inflammatory painful disorders like rheumatoid arthritis, dental pain, and postoperative pain [12] [13] [14] . It is now clear that meloxicam has a lower gastric effect compared to other NSAIDs [13] . Efficacy of this drug in controlling post-endodontic pain and pain after third molar removal and oral surgery has been investigated previously [13.14.15] . The aim of this study is to estimate and compare the effect of preoperative use of Meloxicam and Mefenamic acid on pain experienced after separator placement in orthodontic patients.
We think this kind of information is necessary in clinical practice, enabling the health care professionals to consider all the factors related to the orthodontic treatment, and to decide on the best individual therapeutic plan for each case.
MATERIALS AND METHODS:
The study was conducted in Baghdad. The sample comprised of 30 patients (15 males and 15 females) who were scheduled to receive fixed orthodontic treatment agreed to be part of this study. The selection criteria were: the patient must be (1) not younger than 15 years and not older than 30 years of age; (2) never have any previous orthodontic treatment; (3) have no contraindications or adverse effects related to mefenamic acid and meloxicam; (4) not using any antibiotics or other analgesics during conducting the study; and (5) have a minimum weight requirement of 40 kilograms, as per Food and Drug Administration-approved over-the-counter pediatric dosage labeling guidelines.
Ten patients were evenly and randomly distributed to the three experimental groups as follow; group A (starch capsule), group B (500mg mefenamic acid), and group C (7.5mg meloxicam). For all groups, medications were administrated one hour prior to separator placement as one tablet.
A 100-mm horizontal visual analogue scale (VAS) was selected to measure the degree of discomfort [17] and was given to the patients in the form of a 6 pages booklet with possible answers of "no pain" (0 mm) and "worst pain" (100 mm). The patients were instructed to mark the degree of pain/ discomfort at the appropriate time intervals by placing a mark on the scale and indicating the severity of pain/ discomfort during four different activities: biting, chewing, fitting back teeth together, and fitting front teeth together. These were recorded by the patients at the following intervals: 2 hours post treatment; 6 hours post treatment; bedtime/nighttime on the day of the appointment; 24 hours after the appointment; and 48 hours after the appointment.
Statistical analysis
All Statistical analyses were done using the Statistical Package for Social Sciences (Version 22.0, SPSS Inc., Chicago, Illinois, USA). Descriptive analyses were performed for pain scores for the experimental groups at each time intervals. Comparison between the three experimental groups in the four activities was made using one way analysis of variance (ANOVA). If the results of ANOVA were significant, least significant difference (LSD) test was used to find any statistical significant difference between each two groups. The level of significance for all tests in our study was set at p < 0.05.
RESULTS
From this study; descriptive statistics for the experimental groups are given in table 1. The mean age of the subjects in the three experimental groups was 22.14, and there was no significant difference between their mean ages (P < .5). The results of ANOVA reveal highly significant differences (P < 0.001) among the placebo, mefenamic acid and meloxicam groups and a significant different in the time interval ,2 hours post treatment; 6 hours post treatment; bedtime/nighttime on the day of the appointment; 24 hours after the appointment; and 48 hours after the appointment.
Patients who were administered meloxicam experienced less ''pain on biting compared with patients in the placebo group (P < 0.001) ( Figure 1 ; Table 2 ). Table 2 ; highly significant differences were shown among the placebo, mefenamic acid and meloxicam groups (P < 0.001) (Figure 2 ; Table 2 ). The pain scores at 2 hours, 6 hours, nighttime, 24 hours, and 48 hours after the separator placement appointment showed the meloxicam group to be the lowest among other experimental groups. This study showed the mean pain scores on chewing were less than on biting and more than on fitting front and back teeth. With respect to pain level on fitting anterior teeth together, patients administered meloxicam showed highly significant (P < 0.001) less pain scores than mefenamic acid and placebo groups at all different time intervals.
This study showed the pain scores on fitting the front teeth was less than on during biting or chewing and more than on fitting posterior teeth ( Figure 3 ; Table 2 ). On measuring the differences in pain experienced on fitting the back teeth; the placebo group showed highly significant (P < 0.001) higher pain scores than the mefenamic acid and the meloxicam groups at all different time intervals, while the meloxicam group was with the least pain scores.
This study showed that the mean pain scores in fitting on the back teeth were less than other experimental group ( Figure 4 ; Table 2) .
Pain level in all three experimental groups increased gradually to reaches its peak level at 24 hours after separators placement, and then decreased gradually from the peak at 48 hours after separators placement.
At all-time intervals patients in the placebo group showed the highest mean pain scores, while patients on meloxicam showed the lowest mean pain scores ( Table 2) . 
DISCUSSION
Pain relief in dentistry has been fairly well studied in the literatures but the management of pain in patients receive orthodontic treatment is less well known.
As clinicians we are always asked whether it will be benefit for the patients to take analgesics during orthodontic treatment or not. Some studies have shown that pretreatment doses of NSAIDs may help to reduce the amount of pain experienced immediately after treatment [18] [19] [20] . This study was done with the aim to compare the efficacy of two analgesics, mefenamic acid and meloxicam in their standard doses in the management of orthodontic pain.as a preemptive analgesic one hour before the separator placement in the orthodontic patient.
In this study, the effect of preemptive administration of placebo, mefanamic acid, and meloxicam in controlling post-separator pain was evaluated and compared using visual analog scale (VAS). VAS is generally accepted to be the most reliable and accurate valid tool (instrument) for measuring acute and chronic pain, and is more sensitive for measuring positive responses to treatment compared to verbal descriptors [6, 17, 21 ] . Since the data and information in this study were collected by questionnaires, the questionnaire was translated from simple Arabic words to choice of the most suitable score in the visual analog scale (VAS).
The nature of pain caused by orthodontic treatment is not completely known. Dustman suggested that such a pain is caused by a combination of pressure, ischemia, inflammation and edema [5] . The results of this study show that pain levels increased from 2 hours to the maximum in the first 24 hours and then gradually declined from peak pain scores at 48 hours after separator placement. This finding is in accordance with those of previous investigations [7, 8, 22, 24, 25, 26] .
Similar to other studies evaluating orthodontic pain level, the greatest reported pain occurred on biting and chewing rather than at fitting posterior teeth [22, 25, 25, 26, 27] . This is because orthodontic pain occurs as a result of compression, inflammation, and edema in the periodontal ligament, and there is greater compression during function in the periodontal ligament (PDL) [7, 27] .
The results of this study revealed that patients in the meloxicam group reported the lowest pain scores in various conditions and different times, which is significant until 48 hours after separator placement compared to the other groups. This finding may be due to the absorption, selectivity and the high bioavailability of the drug. Meloxicam has a long mean half-life and, hence, has a longer duration of action than mefenamic acid thus provided pain relief for a longer duration, until the second day . [20] There are two major concerns with using NSAIDs to manage orthodontic pain by inhibiting COX activity and thus prostaglandin production; one is that it may interfere with tooth movement, a number of animal studies [82, 29] have demonstrated decreased rates of tooth movement with NSAID administration. However, the use of NSAIDs is only of concern in chronic users and not when taken at modest doses over the 3-4 days following treatment. [11] The other is their gastrointestinal side effects, meloxicam is a relatively COX inhibitor with more inhibitory effects on COX 2 than COX 1. Via this inhibitory effect on COX 2 , it could be effective in orthodontic pain control. In addition, COX 1 inhibition is responsible for the adverse gastric effects of non-selective NSAIDs [30] .
It has been shown that meloxicam doses ≤15 mg decreased the incidence of gastrointestinal side effects such as perforation, ulceration, and bleeding than non-selective NSAIDs [31] . There has been an increased concern regarding the risk of cardiovascular thrombotic event associated with the administration of selective NSAIDs [13, 24] . However, it seems that meloxicam is relatively safer compared to other medications of this class of NSAIDs; specifically in lower doses such as what was used in the current study (a single 7.5 mg), the risk of cardiovascular events may be very low [15, 32] , So current study allowed us to state that meloxiam appears to be an analgesic of choice for orthodontic pain. CONCLUSIONS • Preoperative administration of 7.5 mg meloxicam one hour before separator placement decreases pain significantly at 2 hours; 6 hours; nighttime; 24 hours; and 2 days after separator placement in comparison to mefenamic acid or placebo.
• The use of 7.5 mg meloxicam as a single dose 1 hour preoperatively only is highly recommended for pain control after separator placement.
• The pain begins at the moment of separator placement and reaches its peak in 24 hours and then, gradually decreases until the 48 hours.
• The most severe pain was reported by patients during biting and the least on fitting on posterior teeth.
